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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present disclosure relates to a reciprocat-
ing compressor and, more particularly, to a reciprocating
compressor having multiple shells.

2. Background of the Invention

[0002] In general, a reciprocating compressor is a com-
pressor in which a piston linearly reciprocates within a
cylinder to suck, compress, and discharge a refrigerant.
The reciprocating compressor may be classified as a
connection type reciprocating compressor and a vibra-
tion type reciprocating compressor according to a driving
scheme of a piston forming a part of a compression mech-
anism unit.
[0003] In the connection type reciprocating compres-
sor, a piston is connected to a rotational shaft of a rotary
motor by a connecting rod and reciprocates within a cyl-
inder to compress a refrigerant. Meanwhile, in the vibra-
tion type reciprocating compressor, a piston is connected
to a mover of a reciprocating motor, so as to vibrate and
reciprocate within a cylinder to compress a refrigerant.
The present invention relates to a vibration type recipro-
cating compressor, and hereinafter, the vibration type
linear compressor will be simply referred to as a recipro-
cating compressor.
[0004] The reciprocating compressor may be classi-
fied as a fixed type reciprocating compressor in which a
frame supporting a stator of a reciprocating motor and a
cylinder of a compression mechanism unit is fixed to an
inner circumferential surface of a shell and a movable
reciprocating compressor in which a frame is spaced
apart from an inner circumferential surface of a shell.
[0005] In the fixed type reciprocating compressor, vi-
brations transmitted from the exterior of the shell or vi-
brations generated in the interior of the shell are directly
transmitted to the interior of the shell or the exterior of
the shell, increasing vibration noise of the compressor.
[0006] In contrast, in the movable reciprocating com-
pressor, a support spring is installed between a shell and
a compression mechanism unit, and thus, vibrations
transmitted from the exterior of the shell or vibrations
generated in the interior of the shell are absorbed by the
support spring, rather than being directly transmitted to
the interior or exterior of the shell, attenuating vibration
noise of the compressor.
[0007] FIG. 1 is a cross-sectional view illustrating an
example of a related art movable reciprocating compres-
sor.
[0008] As illustrated, in the related art reciprocating
compressor, a compressor body C that compresses a
refrigerator in an internal space 11 of an airtight shell 10
is elastically supported by a plurality of support springs

61 and 62.
[0009] The compressor body C includes a reciprocat-
ing motor 30 installed in the internal space 11 of the shell
10 in which a mover 32 reciprocates and a compressor
mechanism unit in which a piston 42 is coupled to the
mover 32 of the reciprocating motor 30 and reciprocates
in a cylinder 41 to compress a refrigerant.
[0010] The support springs 61 and 62 are formed as
plate springs having an identical natural frequency and
installed between the compressor body C and an inner
circumferential surface of the shell 10.
[0011] Reference numeral 12 denotes a suction pipe,
reference numeral 13 denotes a discharge pipe, refer-
ence numeral 20 denotes a frame, reference numeral 31
denotes a stator, reference numeral 35 denotes a coil,
reference numeral 32b denotes a magnet, reference nu-
meral 44 denotes a function valve, reference numeral 44
denotes a discharge valve, reference numeral 45 de-
notes a valve spring, reference numerals 51 and 52 de-
note resonance springs, reference numeral 53 denotes
a support bracket supporting the resonance springs, ref-
erence numeral 70 denotes a gas bearing, reference let-
ter F denotes a suction flow path, reference numeral S1
denotes a compression space, and reference numeral
S2 denotes a discharge space.
[0012] In the related art reciprocating compressor as
mentioned above, when power is applied to the recipro-
cating motor 30, the mover 32 of the reciprocating motor
30 reciprocates with respect to the stator 31. Then, the
piston 42 coupled to the mover 32 linearly reciprocates
within the cylinder 41 to suck, compress, and subse-
quently discharge a refrigerant.
[0013] Here, the compressor body C including the re-
ciprocating motor 30 and the compression mechanism
unit is elastically supported by the support springs 61 and
62 with respect to the shell 10, absorb vibrations trans-
mitted from the exterior of the shell 10 and vibrations
generated in the interior of the shell 10 to attenuate vi-
bration noise of the compressor.
[0014] However, in the related art reciprocating com-
pressor mentioned above, since vibrations transmitted
from the exterior of the shell 10 or vibrations generated
in the interior of the shell 10 are attenuated only by the
support springs 61 and 62, and thus, vibration noise of
the compressor cannot be sufficiently attenuated.
[0015] JP-58160572 relates to a hermetically sealed
case for a compressor made up of a threefold shell com-
prising an outer shell, an intermediate shell and an inner
wall shell. Vibrational energy is converted is converted
into thermal energy by relative motion produced among
the individual shells, which are composed of the same
material to reduce vibrations.

SUMMARY OF THE INVENTION

[0016] Therefore, an aspect of the detailed description
is to provide a reciprocating compressor in which vibra-
tions transmitted from the exterior of a shell or vibrations
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generated in the interior of the shell are effectively atten-
uated.
[0017] To achieve these and other advantages and in
accordance with the purpose of this specification, the in-
vention as defined by the appended claims proposes, a
reciprocating compressor including: a shell having an in-
ternal space; a reciprocating motor installed in the inter-
nal space of the shell and having a mover that recipro-
cates; a compression mechanism unit coupled to the
mover of the reciprocating motor to reciprocate together
to compress a refrigerant; and a vibration absorbing
member installed to cover at least any one of an inner
circumferential surface or an outer circumferential sur-
face of the shell by two or more layers. Accordingly, vi-
brations transmitted through the shell can be attenuated
by frictional contact between layers of the vibration ab-
sorbing member, as well as by frictional contact between
the shell and the vibration absorbing member.
[0018] The vibration absorbing member may be
formed such that two or more layers thereof overlap with
each other at an end portion thereof in a direction in which
the vibration absorbing member is wound, or a plurality
of vibration absorbing members having both ends may
be stacked in a circumferential direction layer upon layer.
Accordingly, a contact area between the layers of the
vibration absorbing members can be increased to further
increase a vibration attenuation effect.
[0019] An overall thickness of the vibration absorbing
member may be equal to or greater than a thickness of
the shell in order to prevent an excessive increase in the
weight and material cost of the overall compressor.
[0020] The shell and the vibration absorbing member
or the layers of the vibration absorbing member may be
tightly attached to increase a noise attenuation effect
based on frictional contact.
[0021] The shell and the vibration absorbing member
or the layers of the vibration absorbing member may be
spaced apart from one another by a predetermined gap
to form a space portion, whereby an air layer may be
formed to further reduce vibration noise.
[0022] The shell and the vibration absorbing member
may have cross-sections in different shapes to form the
space portion, or the vibration absorbing member may
have an embossed cross-section to form a space portion
between the vibration absorbing members.
[0023] A vibration absorbing member formed of a pol-
ymer may be inserted into the space portion to further
increase a vibration attenuation effect.
[0024] The shell and the vibration absorbing member
may be formed of different materials, and the vibration
absorbing member may be formed of a material lighter
than that of the shell in order to prevent an excessive
increase in the weight of the compressor.
[0025] The vibration absorbing member may be
formed of a material having stiffness superior to that of
the shell, in order to prevent sagging, or the like.
[0026] The vibration absorbing member may be
formed to have a thickness smaller than or equal to that

of the shell in order to prevent an excessive increase in
a total weight of the compressor.
[0027] The vibration absorbing member may be cou-
pled by being divided two or more parts in a length direc-
tion of the shell in order to facilitate a coupling operation
of the vibration absorbing member.
[0028] According to an example described herein, a
reciprocating compressor includes: a shell; a compressor
body installed within the shell to compress a refrigerant;
and a support spring configured to elastically support the
compressor body with respect to the shell, wherein the
shell includes an inner shell and an outer shell, and at
least any one of the inner shell and the outer shell is
formed to include a plurality of layers, whereby vibrations
may be attenuated by interlayer frictional contact of the
plurality of layers or an interlayer air layer.
[0029] The inner shell and the outer shell may be
formed of different materials.
[0030] The inner shell and the outer shell or the layers
of the shell formed to include a plurality of layers, among
the inner shell and the outer shell, may be tightly at-
tached.
[0031] An air layer may be formed between the inner
shell and the outer shell or between the layers of the shell
formed to include a plurality of layers, among the inner
shell and the outer shell.
[0032] The shell formed to include a plurality of layers,
among the inner shell and the outer shell, may have an
irregular cross-section to form an air layer.
[0033] An absorbing material may be inserted between
the inner shell and the outer shell or between the layers
of the shell formed to include a plurality of layers, among
the inner shell and the outer shell, in order to absorb
vibrations.
[0034] The compression mechanism unit may be con-
figured such that a piston is slidably inserted into a cyl-
inder forming a compression space, and a fluid bearing
may be provided in the compression mechanism unit to
supply a fluid between the cylinder and the piston to sup-
port the piston with respect to the cylinder.
[0035] Accordingly, there is no need to store separate
oil in an internal space of the shell, reducing an oil storage
space, and since an oil supply unit is eliminated, the com-
pressor structure can be simplified. Also, a degradation
of efficiency of the compressor due to shortage of oil can
be prevented in advance.
[0036] In accordance with the purpose of this specifi-
cation, as embodied and broadly described herein, a re-
ciprocating compressor includes: a shell having an inter-
nal space; a reciprocating motor installed in the internal
space of the shell and having a mover that reciprocates;
and a compression mechanism unit coupled to the mover
of the reciprocating motor to reciprocate together to com-
press a refrigerant; wherein the shell is formed by winding
a single plate member such that two or more layers over-
lap with each other.
[0037] According to the reciprocating compressor of
the embodiments of the present disclosure, even though
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vibrations generated in the shell or vibrations are trans-
mitted to the shell from the outside, the vibrations may
be attenuated by frictional contact between the shell and
the vibration absorbing member or between the layers
of the vibration absorbing member. Also, since the noise
insulating layer is formed between the shell and the vi-
bration absorbing member or between the layers of the
vibration absorbing member, a magnitude of noise can
be reduced as vibration noise passes through the noise
insulating layer, whereby vibration noise of the overall
compressor such as noise of a high frequency band, or
the like, can be attenuated by fine vibration.
[0038] Further scope of applicability of the present ap-
plication will become more apparent from the detailed
description given hereinafter. However, it should be un-
derstood that the detailed description and specific exam-
ples, while indicating preferred embodiments of the in-
vention, are given by way of illustration only, since various
changes and modifications within the spirit and scope of
the invention will become apparent to those skilled in the
art from the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate exemplary embodiments and together
with the description serve to explain the principles of the
invention.
[0040] In the drawings:

FIG. 1 is a cross-sectional view illustrating an exam-
ple of the related art reciprocating compressor;
FIG. 2 is a cross-sectional view illustrating a recip-
rocating compressor according to an exemplary em-
bodiment of the present disclosure;
FIG. 3 is a cross-sectional view illustrating an em-
bodiment of an installation scheme of a vibration ab-
sorbing member forming an outer shell, taken along
line I-I of FIG. 2;
FIG. 4 is a cross-sectional illustrating another em-
bodiment of an installation scheme of a vibration ab-
sorbing member forming an outer shell in the recip-
rocating compressor of FIG. 2;
FIGS. 5 through 8 are cross-sectional views illustrat-
ing embodiments of an installation structure of a vi-
bration absorbing member, in which a portion "A" of
FIG. 2 is enlarged to be shown;
FIG. 9 is a graph illustrating an effect of reducing
vibrations of a vibration absorbing member of the
reciprocating compressor of FIG. 2; and
FIG. 10 is a cross-sectional view illustrating another
embodiment of a reciprocating compressor accord-
ing to the present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0041] Description will now be given in detail of the
exemplary embodiments, with reference to the accom-
panying drawings. For the sake of brief description with
reference to the drawings, the same or equivalent com-
ponents will be provided with the same reference num-
bers, and description thereof will not be repeated.
[0042] Hereinafter, a reciprocating compressor ac-
cording to embodiments of the present disclosure will be
described with reference to the accompanying drawings.
[0043] FIG. 2 is a cross-sectional view illustrating a re-
ciprocating compressor according to an exemplary em-
bodiment of the present disclosure.
[0044] As illustrated in FIG. 2, in the reciprocating com-
pressor according to an exemplary embodiment of the
present disclosure, a frame 120 may be installed in the
interior of a hermetically closed shell 110, and a stator
131 of a reciprocating motor 130 may be installed in the
frame 120.
[0045] In the reciprocating motor 130, a coil 135 may
be insertedly coupled to a stator 131, and an air gap may
be formed only at one side based on the coil 135. A mover
132 may include a magnet 132b which is inserted in the
air gap of the stator 131 and reciprocates in a movement
direction of a piston.
[0046] The stator 131 may include a plurality of stator
blocks 131a and a plurality of pole blocks 131b respec-
tively coupled to one sides of the stator blocks 131a to
form an air gap portion (no reference numeral given) to-
gether with the stator blocks 131a.
[0047] The stator blocks 131a and the pole blocks 131b
may be formed by laminating a plurality of thin stator
cores one upon another, so that, when projected in an
axial direction, the stator blocks 131a and the pole blocks
131b may have a circular arc shape. The stator blocks
131a may have a recess ( ) shape when projected in
the axial direction, and the pole block 131b may have a

rectangular shape ( ) shape when projected in the axial
direction.
[0048] The mover 132 may include a magnet holder
132a and a plurality of magnets 132b coupled to an outer
circumferential surface of the magnet holder 132a in a
circumferential direction and forming magnetic flux to-
gether with the coil 35.
[0049] Preferably, the magnet holder 132a is formed
of a non-magnetic material to prevent leakage of mag-
netic flux, but the present disclosure is not limited thereto
and the magnet holder 132a may be formed of a magnetic
material. An outer circumferential surface of the magnet
holder 132a may have a circular shape to allow the mag-
nets 132b to be attached thereto in a line contact manner.
A magnet installation recess (not shown) may be formed
in a band shape on an outer circumferential surface of
the magnet holder 132a to allow the magnets 36 to be
inserted therein and supported in a movement direction.
[0050] The magnets 132b may have a hexahedral
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shape and attached to the outer circumferential surface
of the magnet holder 132a individually. When the magnet
132b is attached to the outer circumferential surface of
the magnet holder 132a individually, the outer circumfer-
ential surfaces of the magnet 132b may be fixedly cov-
ered by a support member (not shown) such as a sepa-
rate fixing ring, a tape formed of a composite material,
and the like.
[0051] The magnets 132b may be continuously at-
tached to the outer circumferential surface of the magnet
holder 132a in a circumferential direction. Alternatively,
the stator 131 may include a plurality of stator blocks
131a, the plurality of stator blocks 131a may be arranged
to be spaced apart from one another by a predetermined
gap in the circumferential direction, the magnets 132b
may also be attached at a predetermined gap, namely,
a gap equal to the gap between the stator blocks, in a
circumferential direction on the outer circumferential sur-
face of the magnet holder 132a, in order to minimize the
usage of the magnets 132b.
[0052] In order to ensure a stable reciprocating move-
ment, the magnet 132b may be formed such that a length
thereof in a movement direction is not smaller than a
length of an air gap portion in the movement direction,
specifically, greater than the length of the air gap portion
in the movement direction, and disposed such that at
least one end of the magnet 132b in the movement di-
rection is positioned within the air gap portion at an initial
position or during an operation.
[0053] Only one magnet may be disposed in the move-
ment direction and, according to circumstances, a plu-
rality of magnets may be disposed in the movement di-
rection. The magnet 132b may be disposed such that an
N pole and an S p ole correspond in the movement di-
rection.
[0054] In the reciprocating motor 130, the stator 131
may have a single air gap portion or, according to cir-
cumstances, the stator 131 may have air gap portions
(not shown) on both sides thereof in a reciprocating di-
rection based on the coil. Also, in this case, the mover
may be formed in the same manner as that of the fore-
going embodiment.
[0055] Meanwhile, a cylinder 141 forming the com-
pression mechanism unit together with the stator 131 of
the reciprocating motor 130 is fixed to the frame 130, and
a piston 142 forming the compression mechanism unit
may be inserted in the cylinder 141 such that the piston
142 reciprocates therein. The piston 142 may be coupled
to the mover 132 such that the piston 142 reciprocates
together with the mover 132 of the reciprocating motor
130. Resonance springs 151 and 152 forming the com-
pression mechanism unit and inducing the piston 142 to
make a resonant movement may be installed on both
sides of the piston 142 in the movement direction, re-
spectively.
[0056] A compression space S1 may be formed in the
cylinder 141, a suction flow path F may be formed in the
piston 142, a suction valve 143 for opening and closing

the suction flow path F may be installed at an end of the
suction flow path F, a discharge valve 144 forming the
compression mechanism unit and opening and closing
the compression space S1 of the cylinder 141 may be
installed in a front end surface of the cylinder 141, and a
discharge cover 146 forming the compression mecha-
nism unit, fixing the cylinder 141 to the frame 120, and
accommodating the discharge valve 144 may be coupled
to the frame 120.
[0057] A fluid bearing 170 may be formed in the cylin-
der 141. The fluid bearing 170 may include a plurality of
rows of gas holes (not shown) penetrating from a front
end surface of the cylinder to an inner circumferential
surface thereof. The fluid bearing 170 may have any
structure as long as it guides a refrigerant discharged to
the discharge cover, to between the cylinder and the pis-
ton to support the cylinder and the piston.
[0058] Meanwhile, a first support spring 161 support-
ing the compressor body C in a horizontal direction may
be installed between the discharge cover 146 and a front
side of the shell 110 corresponding thereto, and a second
support spring 162 supporting the compressor body C in
the horizontal direction may be installed between the res-
onance spring, specifically, the spring bracket 153 sup-
porting the resonance spring, and the rear side of the
shell 110 corresponding thereto.
[0059] The first support spring 161 and the second sup-
port spring 162 may be configured as plate springs as
illustrated in FIG. 2.
[0060] For example, a first fixed portion 161a fixed to
the front side of the shell 110 may be formed in the edge
of the first support spring 161, and a second fixed portion
161b fixed to a front side of the discharge cover 146 may
be formed at the center of the first support spring 161.
An elastic portion 161c cut in a spiral shape may be
formed between the first fixed portion 161a and the sec-
ond fixed portion 161b.
[0061] A first fixed portion 162a fixed to a rear side of
the shell 110 may be formed in the edge of the second
spring 162, and a second fixed portion 162b fixed to the
support bracket 153 for supporting the resonance spring
152 may be formed at the center of the second spring
162. An elastic portion 162c cut in a spiral shape may be
formed between the first fixed portion 162a and the sec-
ond fixed portion 162b.
[0062] Reference numeral 101 denotes an internal
space, reference numeral 102 denotes a suction pipe,
and reference numeral 103 denotes a discharge pipe.
[0063] The reciprocating compressor according to the
present embodiment as described above operates as fol-
lows.
[0064] Namely, when power is applied to the coil 135
of the reciprocating motor 130, the magnets 132b pro-
vided in the mover 132 of the motor 130 generate bidi-
rectional induced magnetism together with the coil 135,
whereby the mover 132 reciprocate with respect to the
stator 131 by the induced magnetism and elastic force
of the resonance springs 151 and 152. Then, the piston
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142 coupled to the mover 132 linearly reciprocates within
the cylinder 141 to suck a refrigerant, compresses the
refrigerant, and subsequently discharge the compressed
refrigerant to the outer side of the compressor.
[0065] At this time, the mover 132 of the reciprocating
motor 130 reciprocates in a horizontal direction with re-
spect to the stator 131 and, at the same time, the piston
142 reciprocates in the horizontal direction with respect
to the cylinder 141, generating vibrations in the horizontal
direction. The vibrations are attenuated by the first sup-
port spring 161 and the second support spring 162 that
elastically support the compressor body C with respect
to the shell 110, and thus, vibrations generated in the
interior of the shell 110 and transmitted to the exterior of
the shell 110 are attenuated, thus reducing vibration
noise of the compressor. Of course, vibrations transmit-
ted through the shell 110 from the exterior of the shell
110 ma also be attenuated by the first support spring 161
and the second support spring 162, reducing vibration
noise of the compressor.
[0066] However, vibrations transmitted from the exte-
rior of the shell 110 or vibrations generated in the interior
of the shell 110 may not be sufficiently attenuated by only
the first support spring 161 and the second support spring
162. Thus, in the present embodiment, a vibration ab-
sorbing member 200 forming an outer shell or an inner
shell is installed on an outer circumferential surface or
an inner circumferential surface of the shell 110 in order
to form frictional damping and noise insulating layer be-
tween the shell and the vibration absorbing member 200
or between layers of the vibration absorbing member 200
to thus reduce noise. Here, when the vibration absorbing
member 200 is installed on the outer circumferential sur-
face of the body shell, the body shell forms an inner shell,
and the vibration absorbing member 200 forms an outer
shell, and when the vibration absorbing member 200 is
installed on an inner circumferential surface of the body
shell, the body shell forms an outer shell and the vibration
absorbing member 200 forms an inner shell. Hereinafter,
an example in which the vibration absorbing member 200
is installed on the outer circumferential surface of the
shell. Installation of the vibration absorbing member 200
on the inner circumferential surface of the shell and in-
stallation of the vibration absorbing member 200 on the
outer circumferential surface of the shell may be the same
or similar in construction or operational effects.
[0067] FIG. 3 is a cross-sectional view illustrating an
embodiment of an installation scheme of the vibration
absorbing member 200 forming an outer shell, taken
along line I-I of FIG. 2, FIG. 4 is a cross-sectional illus-
trating another embodiment of an installation scheme of
the vibration absorbing member 200 forming an outer
shell in the reciprocating compressor of FIG. 2, and FIGS.
5 through 8 are cross-sectional views illustrating embod-
iments of an installation structure of the vibration absorb-
ing member 200, in which a portion "A" of FIG. 2 is en-
larged to be shown.
[0068] As illustrated in FIGS. 3, 4, and 5 through 8, the

shell of the reciprocating compressor according to the
present embodiment may include a body shell 111 having
a cylindrical shape, and a front shell 112 and a rear shell
113 welded to a front end and a rear end of the body
shell 110 in order to cover the front side and the rear side
of the body shell 111, respectively. The first support
spring 161 and the second spring 162 as described above
may be inserted between the body shell 111 and the front
shell 112 or between the body shell 111 and the rear
shell 113 and welded together, respectively. Step sur-
faces (no reference numerals are given) may be formed
on both ends of the front and rear of the body shell 110
to allow the first support spring 161 and the second sup-
port spring 162 to be mounted thereon.
[0069] In a state in which the first support spring 161
is mounted on the front side step surface, the front shell
112 may be mounted on the first support spring 161 and
welded to couple the body shell 111, the first support
spring 161, and the front shell 112. In a state in which
the second support spring 162 is mounted on the rear
side step surface, the rear shell 113 may be mounted on
the second support spring 162 and welded to couple the
body shell 111, the second support spring 162, and the
rear shell 113.
[0070] The vibration absorbing member 200 is formed
as a thin plate member which is wound around on the
body shell 111 at least one or more times. The vibration
absorbing member 200 may use a plate body thicker than
the shell 100, but in this case, it may be difficult to wind
the vibration absorbing member 200. Thus, as illustrated
in FIGS. 2 through 8, a member having a thickness equal
to or smaller than that of the shell 100 may be used as
the vibration absorbing member 200.
[0071] Since the vibration absorbing member 200 is
formed by winding a thin plate member a plurality of times
(forming a plurality of layers), the vibration absorbing
member 200 may be formed of a material having a weight
smaller than that of the shell 100 to reduce the weight of
the compressor. Also, the vibration absorbing member
200 may be formed of a material having stiffness superior
to that of the shell 100 in order to prevent sagging, or the
like.
[0072] Also, as the number of winding the vibration ab-
sorbing member 200 increases, noise insulating layers
may be increased to further effectively reduce vibrations
of the compressor. However, if the number of layers of
the vibration absorbing member 200 is too excessive,
the overall weight of the compressor, as well as material
cost, may increase, and thus, a total thickness of the
vibration absorbing member 200 may be smaller than or
equal to the thickness of the shell 110 of the compressor,
or may be equal to or smaller than 1.5 times the thickness
of the shell 110.
[0073] Also, as for the vibration absorbing member
200, a single plate member having a width similar to that
of the body shell 111 as illustrated in FIG. 2 may be used
to cover the shell 110. In this case, however, it may be
difficult to wind the plate member, and thus, the plate
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member may be divided into at least two parts and wound
around the body shell 111 in a length direction.
[0074] Also, the vibration absorbing member 200 may
be wound around the body shell 111 as illustrated in FIG.
3, or a plurality of vibration absorbing members 200 may
be formed to have a snap ring shape and stacked in order
to cover the body shell 111 as illustrated in FIG. 4.
[0075] Meanwhile, as illustrated in FIG. 5, the layers
of the vibration absorbing member 200 may be tightly
attached to attenuate noise due to frictional contacts, or
alternatively, as illustrated in FIG. 6, the shell and the
vibration absorbing member and the layers of the vibra-
tion absorbing member may be spaced apart from one
another by fine gaps t1 and t2, respectively, to form space
portions 211. As the space portions 211 form discontin-
uous points of vibration noise, namely, noise insulating
layers, noise of the compressor may be further reduced.
[0076] Here, the space portions 211 may be naturally
generated during a process of winding to form the vibra-
tion absorbing member 200, or, as illustrated in FIG. 7,
the space portions 211 may be forcibly formed by em-
bossing the vibration absorbing member 200 such that
layers thereof come off.
[0077] Also, the space portions 211 may be formed as
an empty space forming a kind of air layer, or, as illus-
trated in FIG. 8, the space portions 211 may be filled with
a polymer absorbing material formed of a powder mate-
rial to increase a vibration noise attenuation effect.
[0078] Meanwhile, a frictional damping effect and a
noise insulating layer may be required between an inner
circumferential surface of the innermost layer of the vi-
bration absorbing member, which is wound in the inner-
most portion, and an outer circumferential surface of the
shell 110. Thus, angular protrusions, concavo-convex
protrusions, and the like, may be formed on the outer
circumferential surface of the shell 110 in contact with
the inner circumferential surface of the innermost layer
of the vibration absorbing member 200 such that shapes
of a cross-section of the shell 110 and a cross-section of
the vibration absorbing member 200 are different as il-
lustrated in FIG. 6. Accordingly, a space portion 212 may
be formed between the shell 110 and the vibration ab-
sorbing member 200 to attenuate vibration noise be-
tween the shell 110 and the vibration absorbing member
200.
[0079] As described above, in the vibration absorbing
member 200 according to the present embodiment, both
ends thereof in the winding direction overlap with each
other one or more times, namely, one or more layers
overlap with each other, generating frictional damping
between the layers of the vibration absorbing member
200, and thus, even though vibrations are generated in
the interior of the shell 110 or vibrations are transmitted
from the exterior of the shell 110, vibration noise of the
compressor can be attenuated as illustrated in FIG. 9. In
particular, in the noise insulating layer, noise of a high
frequency band can be more effectively attenuated due
to fine vibrations.

[0080] Another embodiment of the shell of the recipro-
cating compressor according to the present disclosure
will be described.
[0081] As illustrated in FIG. 10, the body shell 110 may
be formed to have a cylindrical shape by winding a single
plate member several times, so as to serve as a vibration
absorbing member by itself.
[0082] In this case, the body shell 110 may be sealed
by welding an inner circumferential end or an outer cir-
cumferential end (the outer circumferential end in the
drawing) of the plate member. Also, in this case, the plate
member may be tightly attached or may be spaced apart
by a predetermined gap to form a space layer or an ab-
sorbing material may be interposed. A basic configura-
tion and operational effect thereof are similar to those of
the former embodiment described above. However, in
this embodiment, since the body shell 110 is formed by
winding a single plate member several times, the number
of components can be reduced and an assembling proc-
ess can be simplified to reduce manufacturing cost and
reduce the weight of the compressor, compared with the
case in which the shell and the vibration absorbing mem-
ber are separately manufactured and assembled as in
the foregoing embodiment.
[0083] The foregoing embodiments and advantages
are merely exemplary and are not to be considered as
limiting the present disclosure. The present teachings
can be readily applied to other types of apparatuses. This
description is intended to be illustrative, and not to limit
the scope of the claims. Many alternatives, modifications,
and variations will be apparent to those skilled in the art.
The features, structures, methods, and other character-
istics of the exemplary embodiments described herein
may be combined in various ways to obtain additional
and/or alternative exemplary embodiments.
[0084] As the present features may be embodied in
several forms without departing from the characteristics
thereof, it should also be understood that the above-de-
scribed embodiments are not limited by any of the details
of the foregoing description, unless otherwise specified,
but rather should be considered broadly within its scope
as defined in the appended claims, and therefore all
changes and modifications that fall within the metes and
bounds of the claims are therefore intended to be em-
braced by the appended claims.

Claims

1. A reciprocating compressor comprising:

a shell (110) having an internal space;
a reciprocating motor (130) installed in the inter-
nal space of the shell and having a mover (133)
arranged to reciprocate;
a compression mechanism unit coupled to the
mover of the reciprocating motor and arranged
to reciprocate together to compress a refriger-
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ant; and
a vibration absorbing member (200) comprising
two or more layers, wherein the vibration ab-
sorbing member (200) is installed to cover the
shell (110) on at least one of an inner circumfer-
ential surface and an outer circumferential sur-
face of the shell (110) in order to form frictional
contact between the shell (110) and the vibration
absorbing member (200) or between layers of
the vibration absorbing member (200) to reduce
noise by frictional damping,
wherein the vibration absorbing member (200)
is formed as a single plate member such that
two or more layers thereof overlap with each oth-
er at an end portion thereof in a direction in which
the vibration absorbing member is wound.

2. A reciprocating compressor comprising:

a shell (110) having an internal space;
a reciprocating motor (130) installed in the inter-
nal space of the shell and having a mover (133)
arranged to reciprocate;
a compression mechanism unit coupled to the
mover of the reciprocating motor and arranged
to reciprocate together to compress a refriger-
ant; and
a vibration absorbing member (200) comprising
two or more layers, wherein the vibration ab-
sorbing member (200) is installed to cover the
shell (110) on at least one of an inner circumfer-
ential surface and an outer circumferential sur-
face of the shell (110) in order to form frictional
contact between the shell (110) and the vibration
absorbing member (200) or between layers of
the vibration absorbing member (200) to reduce
noise by frictional contact,
wherein a plurality of vibration absorbing mem-
ber layers, including both ends, are stacked in
a circumferential direction layer upon layer,
wherein the vibration absorbing member layers
have a snap ring shape.

3. The reciprocating compressor of claim 1 or 2, where-
in the shell (110) and the vibration absorbing mem-
ber (200) or the layers of the vibration absorbing
member are tightly attached.

4. The reciprocating compressor of claim 1 or 2, where-
in the shell (110) and the vibration absorbing mem-
ber (200) or the layers of the vibration absorbing
member (200) are spaced apart from one another
by a predetermined gap to form a space portion
(211).

5. The reciprocating compressor of claim 4, wherein
the shell (110) and the vibration absorbing member
(200) have cross-sections of different shapes to form

the space portion (211).

6. The reciprocating compressor of claim 4, wherein
the vibration absorbing member (200) has an irreg-
ular cross-sectional shape to form the space portion
(211).

7. The reciprocating compressor of claim 4, wherein an
absorbing material (220) is inserted in the space por-
tion (211).

8. The reciprocating compressor of any one of claims
1 to 7, wherein the shell (110) and the vibration ab-
sorbing member (200) are formed of different mate-
rials.

9. The reciprocating compressor of claim 8, wherein
the vibration absorbing member (200) is formed of
a material which is lighter than that of the shell (110).

10. The reciprocating compressor of claim 8, wherein
the vibration absorbing member (200) is formed of
a material having stiffness greater than that of the
shell (110).

11. The reciprocating compressor of any one of claims
1 to 10, wherein the vibration absorbing member
(200) has a thickness less than or equal to that of
the shell (110).

12. The reciprocating compressor of any one of claims
1 to 11, wherein the vibration absorbing member
(200) is divided into two or more parts in a length
direction of the shell (110).

Patentansprüche

1. Kolbenverdichter, umfassend:

ein Gehäuse (110) mit einem Innenraum;
einen Kolbenmotor (130), der im Innenraum des
Gehäuses installiert ist und eine Bewegungs-
einrichtung (133) aufweist, die zum Hin- und
Herbewegen ausgelegt ist;
eine Verdichtungsmechanismuseinheit, die mit
der Bewegungseinrichtung des Kolbenmotors
gekoppelt und zum gemeinsamen Hin- und Her-
bewegen ausgelegt ist, um ein Kältemittel zu
verdichten; und
ein Vibrationsabsorptionselement (200), das
zwei oder mehr Schichten umfasst, wobei das
Vibrationsabsorptionselement (200) installiert
ist, um das Gehäuse (110) auf mindestens einer
von einer Innenumfangsfläche und einer Au-
ßenumfangsfläche des Gehäuses (110) zu be-
decken, um Reibkontakt zwischen dem Gehäu-
se (110) und dem Vibrationsabsorptionsele-
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ment (200) oder zwischen Schichten des Vibra-
tionsabsorptionselements (200) zu bilden, um
Geräusch durch Reibungsdämpfung zu verrin-
gern,
wobei das Vibrationsabsorptionselement (200)
als ein einziges Plattenelement ausgebildet ist,
derart dass zwei oder mehr Schichten davon
einander an einem Endabschnitt davon in einer
Richtung überlappen, in welcher das Vibrations-
absorptionselement gewickelt ist.

2. Kolbenverdichter, umfassend:

ein Gehäuse (110) mit einem Innenraum;
einen Kolbenmotor (130), der im Innenraum des
Gehäuses installiert ist und eine Bewegungs-
einrichtung (133) aufweist, die zum Hin- und
Herbewegen ausgelegt ist;
eine Verdichtungsmechanismuseinheit, die mit
der Bewegungseinrichtung des Kolbenmotors
gekoppelt und zum gemeinsamen Hin- und Her-
bewegen ausgelegt ist, um ein Kältemittel zu
verdichten; und
ein Vibrationsabsorptionselement (200), das
zwei oder mehr Schichten umfasst, wobei das
Vibrationsabsorptionselement (200) installiert
ist, um das Gehäuse (110) auf mindestens einer
von einer Innenumfangsfläche und einer Au-
ßenumfangsfläche des Gehäuses (110) zu be-
decken, um Reibkontakt zwischen dem Gehäu-
se (110) und dem Vibrationsabsorptionsele-
ment (200) oder zwischen Schichten des Vibra-
tionsabsorptionselements (200) zu bilden, um
Geräusch durch Reibkontakt zu verringern,
wobei eine Vielzahl von Schichten des Vibra-
tionsabsorptionselements, einschließlich bei-
der Enden, schichtweise in einer Umfangsrich-
tung gestapelt ist, wobei die Schichten des Vi-
brationsabsorptionselements eine
Schnappringform aufweisen.

3. Kolbenverdichter nach Anspruch 1 oder 2, wobei das
Gehäuse (110) und das Vibrationsabsorptionsele-
ment (200) oder die Schichten des Vibrationsab-
sorptionselements fest verbunden sind.

4. Kolbenverdichter nach Anspruch 1 oder 2, wobei das
Gehäuse (110) und das Vibrationsabsorptionsele-
ment (200) oder die Schichten des Vibrationsab-
sorptionselements durch einen vorbestimmten Spalt
voneinander beabstandet sind, um einen Raum-
abschnitt (211) zu bilden.

5. Kolbenverdichter nach Anspruch 4, wobei das Ge-
häuse (110) und das Vibrationsabsorptionselement
(200) Querschnitte verschiedener Formen aufwei-
sen, um den Raumabschnitt (211) zu bilden.

6. Kolbenverdichter nach Anspruch 4, wobei das Vib-
rationsabsorptionselement (200) eine unregelmäßi-
ge Querschnittsform aufweist, um den Raum-
abschnitt (211) zu bilden.

7. Kolbenverdichter nach Anspruch 4, wobei ein Ab-
sorptionsmaterial (220) in den Raumabschnitt (211)
eingeführt ist.

8. Kolbenverdichter nach einem der Ansprüche 1 bis
7, wobei das Gehäuse (110) und das Vibrationsab-
sorptionselement (200) aus verschiedenen Materi-
alien gebildet sind.

9. Kolbenverdichter nach Anspruch 8, wobei das Vib-
rationsabsorptionselement (200) aus einem Material
gebildet ist, das leichter als das des Gehäuses (110)
ist.

10. Kolbenverdichter nach Anspruch 8, wobei das Vib-
rationsabsorptionselement (200) aus einem Material
mit einer Steifheit gebildet ist, die größer als die des
Gehäuses (110) ist.

11. Kolbenverdichter nach einem der Ansprüche 1 bis
10, wobei das Vibrationsabsorptionselement (200)
eine Dicke aufweist, die kleiner als die oder gleich
der ist des Gehäuses (110).

12. Kolbenverdichter nach einem der Ansprüche 1 bis
11, wobei das Vibrationsabsorptionselement (200)
in einer Längenrichtung des Gehäuses (110) in zwei
oder mehr Teile geteilt ist.

Revendications

1. Compresseur alternatif, comprenant :

une enveloppe (110) possédant un espace
interne ;
un moteur alternatif (130) installé dans l’espace
interne de l’enveloppe et possédant un entraî-
nement (133) agencé pour se déplacer en va-
et-vient ;
une unité à mécanisme de compression accou-
plée à l’entraînement du moteur alternatif et
agencée pour se déplacer en va-et-vient con-
jointement pour comprimer un réfrigérant ; et
un élément amortisseur de vibrations (200)
comprenant deux, ou plus, couches,
dans lequel l’élément amortisseur de vibrations
(200) est installé pour couvrir l’enveloppe (110)
sur au moins l’une d’une surface circonférentiel-
le intérieure et d’une surface circonférentielle
extérieure de l’enveloppe (110) afin de former
un contact frictionnel entre l’enveloppe (110) et
l’élément amortisseur de vibrations (200) ou en-
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tre des couches de l’élément amortisseur de vi-
brations (200) pour réduire le bruit par amortis-
sement frictionnel,
dans lequel l’élément amortisseur de vibrations
(200) est sous forme d’élément à plaque unique
de telle sorte que deux, ou plus, couches de
celui-ci se chevauchent à une portion d’extrémi-
té de celles-ci dans une direction dans laquelle
l’élément amortisseur de vibrations est enroulé.

2. Compresseur alternatif, comprenant :

une enveloppe (110) possédant un espace
interne ;
un moteur alternatif (130) installé dans l’espace
interne de l’enveloppe et possédant un entraî-
nement (133) agencé pour se déplacer en va-
et-vient ;
une unité à mécanisme de compression accou-
plée à l’entraînement du moteur alternatif et
agencée pour se déplacer en va-et-vient con-
jointement pour comprimer un réfrigérant ; et
un élément amortisseur de vibrations (200)
comprenant deux, ou plus, couches,
dans lequel l’élément amortisseur de vibrations
(200) est installé pour couvrir l’enveloppe (110)
sur au moins l’une d’une surface circonférentiel-
le intérieure et d’une surface circonférentielle
extérieure de l’enveloppe (110) afin de former
un contact frictionnel entre l’enveloppe (110) et
l’élément amortisseur de vibrations (200) ou en-
tre des couches de l’élément amortisseur de vi-
brations (200) pour réduire le bruit par contact
frictionnel,
dans lequel une pluralité de couches d’élément
amortisseur de vibrations, y compris les deux
extrémités, sont empilées dans une direction cir-
conférentielle couche sur couche, dans lequel
les couches d’élément amortisseur de vibrations
présentent une forme d’anneau de retenue.

3. Compresseur alternatif selon la revendication 1 ou
2, dans lequel l’enveloppe (110) et l’élément amor-
tisseur de vibrations (200) ou les couches de l’élé-
ment amortisseur de vibrations sont fixés de façon
serrée.

4. Compresseur alternatif selon la revendication 1 ou
2, dans lequel l’enveloppe (110) et l’élément amor-
tisseur de vibrations (200) ou les couches de l’élé-
ment amortisseur de vibrations (200) sont espacés
les uns des autres par un espace prédéterminé pour
former une portion d’espace (211).

5. Compresseur alternatif selon la revendication 4,
dans lequel l’enveloppe (110) et l’élément amortis-
seur de vibrations (200) présentent des sections
transversales de formes différentes pour former la

portion d’espace (211).

6. Compresseur alternatif selon la revendication 4,
dans lequel l’élément amortisseur de vibrations
(200) présente une forme de section transversale
irrégulière pour former la portion d’espace (211).

7. Compresseur alternatif selon la revendication 4,
dans lequel un matériau absorbant (220) est inséré
dans la portion d’espace (211).

8. Compresseur alternatif selon l’une quelconque des
revendications 1 à 7, dans lequel l’enveloppe (110)
et l’élément amortisseur de vibrations (200) sont for-
més de matériaux différents.

9. Compresseur alternatif selon la revendication 8,
dans lequel l’élément amortisseur de vibrations
(200) est formé d’un matériau qui est plus léger que
celui de l’enveloppe (110).

10. Compresseur alternatif selon la revendication 8,
dans lequel l’élément amortisseur de vibrations
(200) est formé d’un matériau possédant une raideur
supérieure à celle de l’enveloppe (110).

11. Compresseur alternatif selon l’une quelconque des
revendications 1 à 10, dans lequel l’élément amor-
tisseur de vibrations (200) présente une épaisseur
inférieure ou égale à celle de l’enveloppe (110).

12. Compresseur alternatif selon l’une quelconque des
revendications 1 à 11, dans lequel l’élément amor-
tisseur de vibrations (200) est divisé en deux, ou
plus, parties dans une direction de longueur de l’en-
veloppe (110).
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